Results and Discussion

XRD analysis
Furthermore, due to the small amount of B and F used for doping, no significant characteristic peak of boron oxide was found in B-F doped TiO 2 . In other words, the addition of a small amount of B and F did not change the structure of anatase TiO 2.
1.2TEM analysis
The coverage of CdS QDs on B-F-TiO 2 film surface and well interconnected among the nanospheroidal particles was clearly demonstrated from TEM image ( 
EDS analysis
The EDS analysis of the B/F-doped TiO 2 was conducted with a scanning electron microscope. From Fig. 3 , characteristic peaks corresponding to Ti and O elements were observed, arising from the TiO 2 . The small peak seen for B and F confirms the existence of B and F in the TiO 2 substance, which suggests incorporation of B and F elements.
Fig. 3. SEM-EDS analysis of B/F-dopedTiO 2 electrode
XPS analysis
The electronic structure and chemical environment of the elements on the surface were investigated by XPS spectra. We examined three areas, the Ti 2p region around 460 eV (Fig. 4b) , and the O 1s region around 530 eV (Fig. 4b) : the B 1s region around 193 eV (Fig. 4c) , and the N 1s region around 397 eV (Fig. 4d) .The nonmetal doping can introduce residual charge, which may result in an decrease in the number of surface O-H groups (which is evidenced by O1s XPS) and then an decrease in the crystallite size. Which was agreed with the XRD. In contrast, although the direct evidence is still absent, Chen et al. 46 proposed that the doped boron may reduce the surface energy of TiO 2 nanoparticles, which may hinder the increase in the crystallite size. Probably different sample preparation procedures lead to the difference. It has been demonstrated that the B 1s XPS spectrum may be used to identify the boron species on the surfaces of the doped TiO 2 47-53 . As shown in Fig. 3c 
